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1
CONTENT DISTRIBUTION SYSTEM AND
METHOD

BACKGROUND

The present disclosure relates generally to the field of
content distribution systems and methods including but not
limited to content distribution systems and methods for in-
flight or passenger entertainment systems.

Content, such as video content, audio content, menus,
schedules, or other graphics, is delivered from a source to a
user unit for viewing or listening by a user. For example, a
passenger entertainment system can provide a variety of con-
tent including but not limited to web pages, entertainment
guides, video-on-demand, audio-on-demand, near video-on-
demand, and digital audio and video broadcasts to a passen-
ger in a vehicle. The passenger entertainment system, e.g., an
in-flight entertainment (IFE) system, can deliver content via
some wired or wireless communication networks to enter-
tainment units disposed in the back portion of the passenger
seats.

Each entertainment unit at the passenger seats can include
a user interface, a video screen, a speaker or headphone jack,
and a processing unit. The passengers can select content for
viewing or listening via the user interface. The processing
unit provides the content to the video screen, speaker, and/or
head phone jack.

The content is generally provided from a head end of the
network associated with the entertainment units. In conven-
tional systems, distributing content throughout the network
can require a significant amount of time, especially when
large amounts of content is being made available for con-
sumption by users. Further, ensuring that each user has access
to the appropriate content and that all of the appropriate
content is available to the user can require additional amounts
of significant time in conventional systems.

Thus, there is a need for entertainment systems and meth-
ods that provide more efficient distribution of content. Fur-
ther, there is a need for a content distribution system and
method that efficiently delivers content to a seat entertain-
ment unit. Further still, there is a need for an in-flight enter-
tainment system and method that loads content according to
an efficient model. There is further a need for a content
distribution system and method that allows faster distribution
of content. Further still, there is a need for a content distribu-
tion system that accurately delivers a set of assets to target
units in an efficient manner.

SUMMARY

In one aspect, embodiments of the inventive concepts dis-
closed here in are directed to a content distribution system for
aligning content stored in a remote source with content stored
on a number of target units and content stored on a head end.
The system includes a memory and a content distribution
module. The content distribution module provides content
stored on the remote source to the head end and the target
units using set logic to ensure that the content stored on the
remote source matches the content stored on the head end and
the content stored on the target units after distribution. The
content distribution module copies first content stored on the
remote source to memory; the first content is content not
already stored on the head end before distribution. The con-
tent distribution module sends the first content to the plurality
of target units.

In a further aspect, embodiments of the inventive concepts
disclosed herein are directed to an in-flight entertainment
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2

system receiving remote content from a remote source. The
remote content includes a first asset, a second asset and a third
asset. The in-flight entertainment system includes a central
repository comprising a router and a first memory. The first
memory stores central content comprising the third asset and
a fourth asset. The in-seat entertainment system also includes
a number of in-seat entertainment units in communication
with the router. Each in-seat entertainment unit includes a
respective memory. The central repository deletes the fourth
asset in response to a comparison of identification of the
remote content to identification of the central content, copies
the first asset and the second asset to the first memory and
provides via the router the first asset and the second asset to
the entertainment units for storage in each respective
memory.

In a further aspect, embodiments of the inventive concepts
disclosed herein are directed to a method of distributing and
aligning remote content stored on a remote source with target
content stored on a plurality of target units and central content
stored on a central repository. The method includes compar-
ing the remote content and the central content, and removing
first assets from the central content. The first assets not being
part of the remote content. The method also includes adding
second assets from the remote content to the head end con-
tent, the second assets not being part of the head end content
before the adding, and providing the second assets to the
target units. In some embodiments, the targets remove the
assets from their memory that are not present on the remote
content.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
present disclosure will become apparent from the following
description, appended claims, and the accompanying exem-
plary embodiments shown in the drawings, which are briefly
described below, wherein like numerals denote like elements.

FIG. 1 is a block diagram of a content distribution system
according to an exemplary embodiment;

FIG. 2 is a block diagram of a content distribution system
according to an exemplary embodiment;

FIG. 3 is a diagram of a portion of an aircraft with an
in-flight entertainment system including a head end and seat
entertainment units according to an exemplary embodiment;

FIG. 4 is block diagram of an exemplary embodiment of a
seat entertainment unit for the in-flight entertainment system
illustrated in FIG. 1;

FIG. 5 is a Venn diagram representation showing exem-
plary content for distribution using the exemplary distribution
systems illustrated in FIGS. 1-3;

FIG. 6 is a Venn diagram representation showing exem-
plary aligned content distribution for the exemplary distribu-
tion systems illustrated in FIGS. 1-3;

FIG. 7 is a Venn diagram representation showing exem-
plary non-aligned content distribution;

FIG. 8 is a flow diagram of a process for distributing
content according to an exemplary embodiment; and

FIG. 9 is a sequence diagram of a process for distributing
content according to an exemplary embodiment.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Before describing in detail the particular improved system
and method, it should be observed that the invention includes,
but is not limited to, a novel structural combination of con-
ventional data/signal processing components and communi-
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cations circuits, and not in the particular detailed configura-
tions thereof. Accordingly, the structure, methods, functions,
control and arrangement of components, software, and cir-
cuits have, for the most part, been illustrated in the drawings
by readily understandable block representations and sche-
matic diagrams, in order not to obscure the disclosure with
structural details which will be readily apparent to those
skilled in the art, having the benefit of the description herein.
Further, the invention is not limited to the particular embodi-
ments depicted in the exemplary diagrams, but should be
construed in accordance with the language in the claims.

According to some embodiments, a distribution system
and method can provide content (e.g., video, graphic, and
audio) to target units. The distribution system is for use in an
in-flight entertainment system. In some embodiments, the
distribution system provides content to be stored at entertain-
ment units at each target (e.g., at each seat). Content includes
assets such as video files, audio files, graphic files, portions
thereof, combinations thereof, in some embodiments.

The distribution system and method uses set theory to
efficiently provide content to target units in some embodi-
ments. In some embodiments, the distribution system and
method quickly assimilates the content of the head end and
seat units of an in-flight entertainment system to an external
storage applying the following rules: 1. do not copy files from
the external storage to the in-flight entertainment system that
are already resident on the in-flight entertainment system; and
2. delete files from the in-flight entertainment system that do
not exist on the external storage. In some embodiments, the
distribution system and method distributes a content universe,
where each asset in the content universe is given a 32 bit
unique asset identification (e.g., addresses identifying 4 bil-
lion media items, such as, video and audio). In some embodi-
ments, content metadata is stored as a database file (e.g.,
metadata.db), where each record contains the unique asset
identification and the path to the asset (e.g. path-to-asset). The
content metadata is compared using set theory (intersections,
unions, and non-intersections) to distribute and align the data
in an efficient manner in some embodiments.

With reference to FIG. 1, a content distribution system 10
includes an external storage unit 21 and a network 13. The
network 13 includes a central repository 12 and target units
14,16, 18, 20, 22, and 24. Any number of target units 14, 16,
18, 20, 22 and 24 can be utilized in network 13. The target
units 14,16, 18, 20, 22 and 24 may be seat entertainment units
for a vehicle or other units for viewing and/or listening to
content. Target units 14, 16, 18, 20, 22 and 24 are handheld
units in some embodiments.

The central repository 12 can be a server or any network
device for storing and providing content to the target units 14,
16, 18, 20, 22 and 24. The central repository 12 is configured
for multicasting and determining the content on the target
units 14, 16, 18, 20, 22 and 24. The central repository 12
assumes targets target units 14, 16, 18, 20, 22 and 24 are
aligned; only after multicasting the central repository 12
examines each target that is not at 100% aligned according to
some embodiments. In some embodiments, central reposi-
tory 12 is capable of deleting the content on target units 14,
16,18, 20, 22 and 24; however, the content on target units 14,
16, 18, 20, 22 and 24 can be more efficiently autonomously
deleted by target units 14, 16, 18, 20, 22 and 24 in some
embodiments.

The central repository 12 can include a content distribution
module 17. The central repository 12 serves as a head end
controller for ensuring alignment of content on network 13
with content on the external storage unit 21 in some embodi-

10

15

20

25

30

35

40

45

55

60

4

ments. The network 13 can operate according to any commu-
nication protocol (e.g., Ethernet. WL.AN) suitable for trans-
ferring assets.

The external storage unit 21 can be any device for commu-
nicating with the network 13 and providing content for the
network 13. The external storage unit 21 may be directly
coupled or wirelessly coupled to head end or the central
repository 12. The external storage unit 21 can be coupled
through other networks (e.g., the internet), or other devices.
The external storage unit 21 includes a database 25 for storing
metadata associated with the content for provision to the
target units 14, 16, 18, 20, 22 and 24 in the network 13.

The external storage unit 21 can include individual data-
bases for some different networks 13. The content in database
25 of the external storage unit 21 is to be provided on each of
the target units 14, 16, 18, 20, 22 and 24 by the system 10. The
target units 14, 16, 18, 20, 22 and 24 do not include additional
content beyond the content in the database 25 after content
distribution due to the operation of the content distribution
module 17. The external storage unit 21 can be any computing
or storage device including storage for the database 25. The
database 25 includes unique asset identifications for each
asset to be distributed on the network 13.

The external storage unit 21 may be implemented as a
universal serial bus (USB) card containing the database 25
and an appropriate reader. The external storage unit 21 is or
includes a USB or secured digital extended capacity (SDXC)
non-volatile memory card and can be connected to the central
repository 12 via a USB port. Although examples of the
external storage unit 21 are disclosed, they are not disclosed
in a limiting fashion. Any type of storage unit can be utilized
as the external storage unit 21 without departing from the
scope of the invention.

In some embodiments, the network 13 does not include the
external storage unit 21 and content is provided from a remote
server 27 wirelessly or through a wired connection to the
central repository 12. The remote server 27 can be any com-
puting or storage device for storing content to be distributed
on the network 13 (e.g., a remote in-flight entertainment
server). The remote server 27 loads the external storage unit
21 with content for the network 13. In some embodiments,
content distribution module 17 can treat central repository 12
as a target unit and execute content distribution module 17 for
system 10.

The content distribution module 17 can be software, hard-
ware, or a combination of software and hardware for imple-
menting the operations described with respect to the system
10. In one embodiment, the content distribution module 17 is
located on the central repository 12 and target units 14,16, 18,
20, 22 and 24 and executed as a software module by the
processing platforms associated with the central repository
12 and target units 14, 16, 18, 20, 22 and 24. In one embodi-
ment, content distribution module 17 is located on central
repository 12 and executed as a software module by the pro-
cessing platform associated with central repository 12. The
content distribution module 17 can be stored on a non-tran-
sitory computer medium and include instructions for aligning
and routing files or assets among the external storage unit 21
and the remote server 27 and the target units 14, 16, 18, 20, 22
and 24. In some embodiments, the content distribution mod-
ule 17 is located on other processing platform associated with
the network 13 and can be distributed on more than one
processing platform.

In some embodiments, the network 13 is configured to
assimilate the content identified in the database 25 with the
content identified in the target units 14, 16, 18, 20, 22 and 24
and the central repository 12 by their installed database. To
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assimilate the content of the central repository 12 to the
external storage unit 21, set computations are executed using
the metadata (e.g., the metadata-new.db/external) associated
with database 25 and the metadata on central repository 12
(metadata.db/install) in some embodiments. According to
some embodiments, the set computations are utilized to deter-
mine the difference between the set of assets located on
central repository 12 identified by database 26 and the set of
assets identified in the database 25 and are performed by the
content distribution module 17. In some embodiments, assets
that need to be transferred to the central repository 12 are
determined by identifying assets from the database 25 that are
already located on the central repository 12 and assets from
database 25 that are not located on the central repository 12.
In addition, assets that are on the central repository 12 that are
not in the database 25 are identified in some embodiments.

Assets that are not on the central repository 12 and are in
the database 25 are copied to the central repository 12 while
assets in database 25 and already on the central repository 12
are not copied in some embodiments. Assets on the central
repository 12 that are not in the database 25 are deleted from
the central repository 12 in some embodiments.

The content on each of the target units 14, 16, 18, 20, 22 and
24 is assimilated to the external storage unit 21 using a similar
technique in some embodiments. In some embodiments,
metadata associated with the database 25 is sent over the
network 13 to each of the target units 14, 16, 18, 20,22 and 24
and compared to the metadata on each of the target units 14,
16, 18, 20, 22 and 24 (e.g., metadata_T1, metadata_T2, . . .
metadata_Tn) by the central repository 12 (e.g., by the con-
tent distribution module 17). In some embodiments, deletions
are done at each of target units 14, 16, 18, 20, 22 and 24
autonomously. After the distribution/multicast phases, target
units 14, 16, 18, 20, 22 and 24 are examined by central
repository 12 for missing files. In some embodiments, the
comparison is performed by each of the target units 14,16, 18,
20, 22 and 24 and the results are provided to the content
distribution module 17. The targets units 14, 16, 18, 20, 22
only delete files and report status in one or more embodi-
ments.

In some embodiments, the assimilation of database 25 to
target units 14, 16, 18, 20, 22 and 24 can be performed
sequentially or simultaneously with the assimilation of cen-
tral repository 12. In some embodiments, assets that were
copied from database 25 to central repository 12 are multicast
to target units 14, 16, 18, 20, 22 and 24 (can be performed
sequentially or simultaneously with the copying by central
repository 12).

In some embodiments, assets that are on the target units 14,
16,18, 20, 22 and 24 and not in the database 25 are deleted. In
some embodiments, the target units 14,16, 18, 20, 22, and 24
can delete such assets in response to metadata or in response
to a command from the content distribution module 17.

Assets described by database 26 exist on the central reposi-
tory 12. If those assets do not exist on the external storage unit
21 or remote server 27 described by database 25, they are
deleted from the central repository 12. In some embodiments,
there are only asset deletions and no asset copying.

The central repository 12 does not send assets that were
already on the central repository 12 to the target units 14, 16,
18, 20, 22 and 24. This operation prevents unnecessary send-
ing of assets to target units 14, 16, 18, 20, 22 and 24 as the
target units 14, 16, 18, 20, 22 and 24 in most circumstances
may have the assets that the central repository 12 possesses
and results in assets not being unnecessarily sent according to
some embodiments.
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After copying of assets from the external storage unit 21 to
the central repository 12 and the target units 14, 16, 18, 20, 22
and 24, the network 13 performs a synchronization phase in
some embodiments. During the synchronization phase, the
content distribution module 17 performs a remote database
query on each of the target units 14, 16, 18, 20, 22 and 24 to
determine whether all assets have been received by the target
units 14, 16, 18, 20, 22 and 24 in some embodiments. When
missing assets are identified, the central repository 12 pro-
vides missing assets to the target units 14, 16, 18, 20, 22 and
24. A multicast can be utilized to provide the missing assets.
Alternatively, a direct communication to the target units 14,
16, 18, 20, 22, and 24 missing the asset can be utilized.

With reference to FIG. 2, a content distribution system 100
is similar to system 10 and can be in communication with a
remote server 27 serving as an external storage unit 21 via
internet 37. In some embodiments, the remote server 27 is
optional and the external storage unit 21, such as a multime-
dia card, stores a database 25 of asset metadata for distribu-
tion to the network 13 via central repository 12. The database
25 (FIG. 1) details the entire content on the external storage
unit 21. Content is comprised of a single asset or multiple
assets where each asset is a partial or whole file. Assets are
identified with a unique asset identification (e.g., universal
unique identifier (UUID) and is provided to a head end or
central repository 12 in some embodiments.

The central repository 12 includes an internal storage 142
and a router 143 in some embodiments. In some embodi-
ments, the router 143 uses a multicast command to distribute
assets received from the external storage unit 21. The multi-
castcommand is utilized to provide all assets that are received
from the remote server 27 or the external storage unit 21 (e.g.
the assets that were in the database 25 and not already in the
internal storage 142 on the central repository 12). The router
143 provides database queries and receives answers to data-
base queries via the network 13 for synchronization in some
embodiments. In some embodiments, a file transfer command
is issued to copy assets from the remote server 27 or the
external storage unit 21 to the internal storage 142 and then to
perform a simultaneous multicast of those assets to the target
units 14,16, 18, 20, 22, and 24 in some embodiments. In some
embodiments, the assets being copied to the central reposi-
tory 12 are only the assets that were in the database 25 and not
also already in central repository 12.

The target units 14, 16, 18, 20, 22 and 24 include internal
storage 144,146, 148,150,152 and 154, respectively, in some
embodiments. The internal storage 144, 146, 148, 150, 152
and 154 stores assets associated with the database 25 in some
embodiments. The internal storage 142, 144, 146, 148, 150,
152 and 154 is any type of memory, drive, or combination for
storing electronic files in some embodiments

With reference to FIG. 3, the principles of the distribution
systems 10 and 100 can be utilized on an aircraft 300 in an
in-flight entertainment system 302. The in-flight entertain-
ment system 302 includes a network 313 having a head end or
central repository 312, similar to the central repository 12
(FIGS. 1-2) and seat entertainment units 314 which can be
similar to the target units 14, 16, 18, 20, 22 and 24 (FIGS.
1-2). A network bus 316 can connect the central repository
312 to the seat entertainment units 314 in some embodiments.
Alternatively, the network 313 for the in-flight entertainment
system 302 can be a wireless entertainment network. The
external source 321 can be similar to the external storage unit
21 or to the remote server 27 (FIGS. 1-2)

With reference to FIG. 4, the seat entertainment unit 314
includes a communication unit 370, a user interface 374, an
audio circuit 366, a display 362, a storage unit 344 similar to
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the storage units 144, 146, 148, 150, 152, 154 (FIG. 2), and a
processor 360 in some embodiments. The user interface 374
is a set of buttons, a touch screen, a mouse, a joystick, a
BLUETOOTH interface, combinations thereof, etc. in some
embodiments. The user interface 374 can be any device for
receiving signals from a user. The audio circuit 366 includes
a speaker and/or headphone jack in some embodiments.

The processor 360 is a microprocessor, display processor,
audio processor, media processor, combinations thereof, or
other processor for providing content stored in the storage
unit 344 for playback on the display 362 and the audio circuit
366 in some embodiments. In addition, the processor 360 can
provide an interface for communicating with the network 13
(e.g., for receiving content on network 313 (via communica-
tion unit 370). The processor 360 can also control the storage
functions on the storage unit 344 in response to commands
from the central repository 12 or in response to analysis of
content on the storage unit 344 and metadata.

The storage unit 344 can be any type of storage including
DRAM, SRAM, hard disc drives, flash drives, etc. The com-
munication unit 370 can be a network card or other device for
communication on the bus 316 or wirelessly in some embodi-
ments.

The display 362 can have various shapes and sizes. In some
embodiments, the display 362 includes a liquid crystal dis-
play (LCD) a monitor that is provided in a seat back. In some
embodiments, the passenger can have a personal electronic
device (e.g., a smartphone, tablet, laptop computer, portable
gaming device, portable computing device) onboard the air-
craft and can connect to the internal storage unit 344 or the
processor 360 to access content, assets or files (e.g., movies,
music, games, books). According to some embodiments, the
display 362 is a touch screen display that allows users to
interact with the entertainment system through touching the
screen of the display 362 with a displayed item.

With reference to FIG. 5, a representation 500 shows con-
tent including assets 1, 2, 3, 4, 5, 6, 7 stored on the central
repository 12, the external storage unit 21 and the target unit
24. Although seven assets are shown in FIG. 5, any number of
assets can be utilized. Representation 500 is a Venn diagram
showing assets 1,4, 5 and 7 stored on the external storage unit
21 in a circle 502, showing assets 2, 5, 6, and 7 stored on the
target unit 24 in a circle 504, and assets on 3, 4, 6, and 7 stored
on central repository 12 in a circle 506. A number of circles
504 can be utilized to represent each target unit 14, 16, 18, 20,
22 and 24; however, only content for one target unit is shown
in single circle 504 for simplicity in FIG. 5.

Systems 10,100 and 300 operate to distribute and align the
content on the external storage unit 21 (e.g., circle 502) with
the content in the target unit 24 or the seat entertainment unit
314 (e.g., circle 504) and the central repository 12 or 312
(e.g., circle 506) in some embodiments. The external storage
unit 21 includes assets 1, 5, 4 and 7 which may be located on
the central repository 12 and the target units 14, 16, 18, 20, 22
and 24 after distribution in some embodiments. Before dis-
tribution, the target unit 24 or the seat entertainment unit 314
includes assets 2, 5, 6, and 7 and the central repository 12 or
312 includes assets 3, 4, 6, and 7 according to one example.
Operations are described below with respect to the system 10
for simplicity and are applicable to the systems 100 and 300
in some embodiments.

In some embodiments, the distribution system and method
performs operations to ensure that assets 1, 4, 5 and 7 are
present on both the central repository 12 and the target units
14,16, 18, 20, 22 and 24. As shown by circle 506, the central
repository 12 already includes assets 4 and 7 and includes
additional assets 3 and 6 which are to be removed from the

20

35

40

45

8

central repository 12 so that the content of the central reposi-
tory 12 matches the content of the external storage unit 21.
The target unit 24 includes assets 7, 5, 6 and 2. Accordingly,
assets 6 and 2 are to be removed and assets 1 and 4 are be
added to assimilate the content of the target units 24 with the
external storage unit 21.

The system 10 can efficiently control distribution of con-
tent in the network 13. For example, the system 10 achieves
exact matching of content from the unit 21 to content in the
central repository 12 and the units 14, 16, 18, 20, 22 and 24
with minimal steps. For example, sending of asset 7 to the
target unit 24 is not required. Further, the central repository 12
does not unnecessarily send assets to the target unit 24 that are
stored on central repository 12 (e.g., assets 7) in some
embodiments. Although the central repository 12 unnecessar-
ily sends assets that are already on target unit 24 and that were
not on central repository 12 (e.g., asset 5), this occurrence is
relatively minor as the content of the central repository 12 is
usually matched with the content of the target units 14, 16, 18,
20, 22 and 24 according to some embodiments.

With reference to FIG. 6, a representation 600 shows con-
tent (assets 1, 4, 5, and 7) properly aligned on the external
storage unit 21, the central repository 12 and the target unit 24
as represented by circles 502, 504, and 506. Representation
600 is a Venn diagram. With reference to FIG. 7, a represen-
tation 700 shows content including assets 1, 5, and 7 on the
external storage unit 21, the central repository 12 and the
target unit 24. Asset 4 is included on the central repository 12
and the external storage unit 21 and not on the target unit 24,
and asset 2 is located only on the central repository 12. Such
a content distribution is not aligned as shown in the represen-
tation 700. To align content, asset 4 is to be provided to the
target unit 24, and asset 2 is to be removed from the central
repository 12 in some embodiments. Representation 700 is a
Venn diagram.

With reference to FIGS. 5 and 8, the distribution system 10,
100 or 300 operates according to a flow diagram 800 to
assimilate content (e.g., the assets of the unit 21 with the
assets of the network 13). Flow diagram 800 is described
below with reference to the system 10 and FI1G. 1 for simplic-
ity. However, flow 800 is performed by the system 300 or the
system 100 in some embodiments.

At an operation 810, the system 10 determines the asset
universe or the content universe and determines that assets 1,
2,3,4,5, 6 and 7 are stored on the external storage unit 21, the
central repository 12, and the target units 14, 16, 18, 20, 22
and 24. Operation 810 can be performed by the central reposi-
tory 12 (e.g., the content distribution module 17) using a
query of metadata associated with the storage of content on
the external storage unit 21, the central repository 12, and the
target units 14, 16, 18, 20, 22 and 24.

At an operation 820, the system 10 deletes the content
difference between the external storage unit 21 and the central
repository 12 (e.g. deletes assets 3 and 6). Operation 820 can
be performed by content distribution module executed on
central repository. At an operation 825, system 10 deletes the
content difference between the external storage unit 21 and
the target units 14, 16, 18, 20, 22 and 24 (e.g. deletes assets 2
and 6) according to some embodiments. Operation 825 can be
performed by the content distribution module 17 executed on
each of the target units 14, 16, 18, 20, 22 and 24.

At an operation 830, the system 10 determines that assets 4
and 7 are located on both the central repository 12 and the
external storage unit 21. At an operation 830, the system 10
determines a difference between the content on the external
storage unit 21 and the central repository 12 after the deletion
in operation 820 and determines that assets 1 and 5 are needed
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on the central repository 12 according to some embodiments.
At an operation 840, assets 1 and 5 are copied to the central
repository 12. In some embodiments, the central repository
12 or system 10 simultaneously multicasts assets 1 and 5 to
target units 14, 16, 18, 20, 22 and 24 in operation 850. After
operation 840, the central repository 12 has the same assets as
the external storage unit 21 according to some embodiments.

At an operation 864, synchronization is performed utiliz-
ing a database query. The database query reveals that asset 4
is missing from the target unit 24, and asset 4 is multicast out
to target 24 and any other targets that need asset 4 in some
embodiments. The database query can use a comparison of
metadata associated with central repository 12 and target
units 14,16, 18, 20, 22 and 24 or with external storage unit 21
and target units 14, 16, 18, 20, 22 and 24. The multicast is
applied to all of the target units 14, 16, 18, 20, 22 and 24 or
subsets of the target units 14, 16, 18, 20, 22 and 24 requiring
the missing asset in some embodiments.

With reference to FIG. 9, a sequence diagram 900 shows
exemplary distribution operations and timing of the system
10 according to some embodiments. Sequence diagram 900
can be used with the systems 100 or 300 without departing
from the scope of the embodiments. In this exemplary opera-
tion, the content of the external storage unit 21 includes assets
1,4, 5, and 7, central repository 12 includes assets 3, 4, 6, and
7, the target unit 14 includes asset 2, 5, 6, 7, and the target unit
16 includes assets 3, 4, 6 7 prior to distribution (e.g., Content
Sets: external storage unit 21—X={1,4,5,7}; central reposi-
tory 12—C={3,4,6,7}; target unit 14—T1={2,5,6,7}, target
unit 16—T2={3,4,6,7}; and Content Universe—X U CU T1
U T2={1,2,3,4,5,6,7}.

Media associated with the external storage unit 21 is
inserted into the central repository 12 and accepted by the
central repository atan operation 902. The insertion can be by
wireless connection or a wired connection. The content of the
external storage unit 21 can include assets 1,4,5,7 as repre-
sented by metadata (e.g., metadata_new. The external storage
unit 21 provides metadata_new (e.g., identifying assets 1.4,
5,7) at an operation 904 to the central repository 12 and the
target units 14 and 16.

At an operation 906, the target unit 14 compares the
received metadata to its own content (e.g., metadata of target
unit 14) to determine which assets are to be deleted from the
target unit 14 in some embodiments At an operation 908, the
target unit 14 deletes assets 2 and 6 in response to the com-
parison (e.g., delete set difference T1\X). Atan operation 910,
the target unit 16 compares the received metadata to its own
content e.g., metadata of target unit 16) to determine which
assets should be deleted from the target unit 16. In operation
912, assets 3 and 6 are deleted (e.g., delete set difference
T2\X). Operations 906, 908, 910 and 912 can be performed
by the central repository 12 or by the target units 14 and 16 in
some embodiments. A command from the central repository
12 can be used to implement operations 908 and 912 in some
embodiments.

At an operation 914, the central repository 12 determines
which assets are to be deleted by comparing metadata to its
own content (metadata of central repository 12). At an opera-
tion 916, the central repository 12 deletes assets 3 and 6 in
some embodiments (e.g., delete set difference C\X).

Operations 906, 910 and 914 can be performed simulta-
neously with each other in some embodiments. Similarly,
operations 908, 912 and 916 can be performed simulta-
neously with respect to each other in some embodiments.
Before operation 918, target unit 14 requires the set difference
of X and T1 (e.g., X\T1—assets 1 and 4) and does not require
the intersection of X and T1 (e.g., X n T1—assets 5 and 7) in
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some embodiments. Before operation 918, target unit 16
requires the set difference of X and T2 (e.g., X\T2—assets 1
and 5) and does not require the intersection of X and T2 (e.g.,
X n T2—assets 4 and 7) in some embodiments.

At an operation 918, asset 1 is copied to the central reposi-
tory 12 and simultaneously multicast to the target unit 14 and
the target unit 16. Assets in the intersection of X and C (e.g.,
X nC—assets 4 and 7) are not transferred in operation 918 in
some embodiments. At an operation 919, the target units 14
and 16 provide an indication of the storage status with respect
to the target units 14 and 16. The target units 14 and 16 have
not reached full alignment.

At an operation 920, asset 5 is copied to the central reposi-
tory 12 and simultaneously multicast to the target unit 14 and
the target unit 16. Assets in the intersection of X and C (e.g.,
X nC—assets 4 and 7) are not transferred in operation 920 in
some embodiments. Accordingly, operations 918 and 920
copy the set difference of X and C (e.g., X\C—assets 1 and 5)
in some embodiments. Target unit 14 receives asset 5 even
though it already contains asset 5 in some embodiments.

At an operation 922, target units 14 and 16 provide an
indication of the storage status with respect to the target units
14 and 16. The target unit 16 has received all the necessary
assets while target unit 14 is missing an asset (e.g., asset 4). At
an operation 921, central repository 12 indicates that it is
aligned now having assets 1, 4, 5, and 7.

At an operation 923, synchronization is performed and the
target unit 16 indicates that it includes assets 1, 4, 5, and 7 and
is therefore 100 percent aligned and the target unit 14 indi-
cates that itis not aligned. Accordingly, the target unit 16 does
not need additional contents to be aligned with the central
repository 12 and the external storage unit 21, while the target
unit 14 does. At an operation 930, the target unit 14 indicates
that it is missing asset 4 in response to a query from the central
repository 12. The query resultis that asset 4 which is missing
from the target unit 14 and is provided to the central reposi-
tory 12 In response to the query result, central repository 12
multicasts asset 4 in an operation 932. In an operation 934, the
target unit 14 indicates that its storage status is 100 percent
and it is aligned with the central repository 12 in accordance
with some embodiments.

The operations described herein of the systems 10, 100 and
300 can be performed by a number of units within the systems
10, 100, 300. In some embodiments, the central repository 12
can include the processing storage and communication cir-
cuits to effect the copying, distribution and communication of
the assets as well as tracking of storage status. The central
repository 12 can include server logic in other software mod-
ules for performing the communication and tracking tasks
associated with the system 10. In addition, the central reposi-
tory 12 or the system 10 can include software modules for
performing the set comparison computations as described
herein.

While the detailed drawings, specific examples, and par-
ticular configurations given describe preferred and exemplary
embodiments, they serve the purpose of illustration only. The
inventions disclosed are not limited to the specific forms
shown. For example, methods described may be performed in
any of a variety of sequence of steps or according to any of a
variety of mathematical formulas. The systems and methods
depicted and described are not limited to the precise details
and conditions disclosed. The flow charts and diagrams show
preferred exemplary operations only. The specific data types
and operations are shown in a non-limiting fashion. Further-
more, other substitutions, modifications, changes, and omis-
sions may be made in the design, operating conditions, and
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arrangement of the exemplary embodiments without depart-
ing from the scope of the invention as expressed in the
appended claims.

What is claimed is:

1. A content distribution system for ensuring that total
distribution content stored on a remote source matches con-
tent stored at a head end and a plurality of target units, the
content distribution system comprising:

a non-transitory memory at the head end; and

a content distribution server configured to determine first

content being part of the total distribution content stored
in the remote source and is not stored in the non-transi-
tory memory of the head end using set logic and config-
ured to copy the first content to the head end and to the
target units in a multicast operation, wherein second
content stored in the non-transitory memory of the head
end and being part of the total distribution content stored
in the remote source before the multicast operation is not
provided to the target units during multicast operation,
wherein third content stored in the non-transitory
memory of the head end and not part of the total distri-
bution content stored in the remote source before the
multicast operation is determined and deleted from the
non-transitory memory, wherein fourth content stored in
one of the target units and not part of the total distribu-
tion content stored in the remote source before the mul-
ticast operation is determined and deleted from one of
the targets, wherein fifth content stored in the non-tran-
sitory memory of the head end and being part of the
universal distribution content stored the remote source
before the multicast operation and not being stored on
another of the target units is determined and provided to
the another of the target units.

2. The content distribution system of claim 1, wherein the
content distribution server is configured to receive metadata
of identification of the total distribution content stored on the
remote source and to compare the metadata to identification
of the content stored at the head end to determine identifica-
tion of the first content.

3. The content distribution system of claim 2, wherein the
content distribution server comprises a module comprising
software operating on a computer platform.

4. The content distribution system of claim 3, wherein the
content distribution server is configured to to multicast the
first content to the target units simultaneously with copying
the first content to the head end.

5. The content distribution system of claim 1, wherein the
head end and target units are part of an in-flight entertainment
system.

6. The content distribution system of claim 5, wherein the
target units are in-seat entertainment units.

7. The content distribution system of claim 4, wherein the
content distribution module is configured to receive metadata
of identification of the total distribution content stored on the
remote source and compares the metadata to identification of
content stored at the head end to determine identification of
the first content, and deletes third content not identified in the
identification of the content stored on the remote source and
stored on the head end.

8. The content distribution system of claim 7, wherein the
content distribution module is configured to receive metadata
for identification of the content stored on the remote source
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and compares the metadata to identification of content stored
at the head end to determine identification of the first content.

9. The content distribution system of claim 8, wherein the
content distribution module uses an alignment query to deter-
mine existence of the fifth content.

10. The content distribution system of claim 8, wherein the
content distribution module is configured to receive status
information associated with the content stored on at least one
of the target units after the first content is copied to the
memory and provided to at least one target unit and the
content distribution module is configured to determine if
needed content is required by at least one target unit.

11. An in-flight entertainment system for receiving remote
content from a remote source, the remote content comprising
a first asset, a second asset, and a third asset, the in-flight
entertainment system comprising:

a central repository comprising a router and a first memory,
wherein the first memory stores central content compris-
ing the third asset and a fourth asset;

aplurality of in-seat entertainment units in communication
with the router and each comprising a respective
memory, wherein the respective memory stores the
fourth asset and a fifth asset; and

wherein the central repository is configured to delete the
fourth asset in the first memory in response to a com-
parison of identification of the remote content to identi-
fication of the central content and the fourth asset and the
fifth asset in each respective memory in response to a
comparison of identification of the remote content to
identification of the central content, copy the first asset
and the second asset to the first memory and each respec-
tive memory of the in-seat entertainment units in a mul-
ticast operation, wherein the third asset and the fourth
asset is not copied to the respective memory during the
multicast to the in-seat entertainment units.

12. The in-flight entertainment system of claim 10,
wherein the in-flight entertainment system uses set logic to
delete and copy.

13. The in-flight entertainment system of claim 10,
wherein the router is configured to multicast the first asset and
the second asset when copying the first asset and the second
asset to the first memory.

14. The in-flight entertainment system of claim 10,
wherein metadata identifies the first asset, the second asset
and the third asset and is used for the comparison.

15. The in-flight entertainment system of claim 13,
wherein the meta-data comprises metadata unique addresses
associated with media content.

16. The method claim 15, further comprising:

synchronizing target units missing an asset of the remote
content stored on the remote source.

17. The method of claim 15, further comprising deleting
third assets in a target unit, the third assets not being present
in the remote content in response to a metadata comparison.

18. The method of claim 15, further comprises deleting a
sixth asset on a selected target unit of the target units.

19. The method of claim 17, wherein the multicast opera-
tion is simultaneous with the adding of the second assets.
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